Basal lamina anionic sites in the embryonic submandibular salivary gland: resolution and distribution using ruthenium red and polyethyleneimine as cationic probes.
The basal lamina of the embryonic submandibular epithelium is a dynamic compartment of the extracellular matrix required for branching morphogenesis. A transmission electron microscopy (TEM) structural analysis of the basal lamina, at a time of intense branching activity, was conducted, comparing standard glutaraldehyde-fixed preparations with ones that included tannic acid in the primary fixative, and comparing anionic site resolution and distribution with two cationic probes, ruthenium red (RR) and polyethyleneimine (PEI). Standard TEM revealed a conventional basal lamina structure, with a lamina densa, a lamina lucida interna and a lamina lucida externa. Fine filaments emanated from the lamina densa, traversing both lamina lucidae. Tannic acid revealed approximately 35 nm diameter electron-dense particles in the lamina densa with a spacing repeat of approximately 45 nm. Basal lamina anionic sites were resolved as approximately 26 nm diameter RR-particles and approximately 50 nm diameter PEI-particles, present in the lamina lucida interna and associated with the lamina lucida externa. RR-particle linear spacing was 70 nm in the externa and 50 nm in the interna, while the PEI-particle spacing repeat was 90 nm in both compartments. Binding of both probes was blocked by testicular hyaluronidase or chondroitinase treatment, a result suggesting that the anionic sites were chondroitin sulfate proteoglycan, hyaluronic acid, or both. The greater particle spacing observed with PEI was not simply a physical limitation resulting from the average PEI particle diameter being almost twice that of RR particles, since PEI-resolved anionic sites on interstitial collagen were much more closely spaced (approximately 60 nm) than RR-resolved sites (approximately 105 nm).(ABSTRACT TRUNCATED AT 250 WORDS)